Halothane and the reperfusion injury in the intact animal model.
We studied the effect of halothane on regional myocardial function during acute ischemia and reperfusion in an open-chest pig model. Anesthesia was induced with thiopental and fentanyl and maintained with an intravenous (IV) infusion of pentobarbital and fentanyl. Regional myocardial function was studied with microsonometers placed in the subendocardium supplied by the left anterior descending coronary (LAD) and circumflex coronary artery (LX). Systolic function was evaluated with reference to the end-systolic pressure-length relationship (ESPLR) and regional systolic shortening. Diastolic dysfunction was studied with postsystolic shortening (PSS). Ischemia was induced with 15 min of total occlusion of the LAD artery, and thereafter reperfusion was allowed for 120 min. Five groups were studied: one group received only pentobarbital and fentanyl (n = 10); the other groups received halothane 0.2% (n = 5), 0.4% (n = 7), 0.6% (n = 5), and 0.8% (n = 5). The pentobarbital and fentanyl infusion was adjusted in the halothane groups in an effort to maintain arterial blood pressure and heart rate within specified limits (when possible). Results indicate that regional dysfunction during acute ischemia was equal among all the groups. However, on reperfusion, halothane significantly reduced the incidence of ventricular arrhythmias. Halothane (0.6% and 0.8%) was associated with less regional postischemic systolic dysfunction during reperfusion when compared to the other groups. Hearts subjected to 0.6% and 0.8% halothane also were less stiff at the end of systole (i.e., the extrapolated ventricular volume at zero ventricular pressure was less) after 120 min reperfusion compared to animals receiving less halothane. However, diastolic dysfunction was equal among the groups during reperfusion. We conclude that, in this model, administration of halothane is associated with improved recovery of regional systolic function and potentially beneficial pressure-length relations at the end of systole after acute severe myocardial ischemia and reperfusion. Furthermore, administration of halothane was associated with fewer reperfusion arrhythmias compared to animals not receiving halothane.